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what people are writing about

BOOKS

Understanding Operations Re
search, The Canadian Institute of
Chartered Accountants, Toronto,
1963, 67 pages, $2.50.

This volume reproduces in book
form a series of articles that ap
peared in The Canadian Chartered
Accountant. Simply written for the
layman (specifically for the account
ant), it provides a brief but readily
intelligible introduction to the tech
niques and applications of OR.

This quick overview of the role

of operations research in industry is
designed for the businessman or ac
countant who wants to know what
all the shouting is about, rather than
for the specialist.
In the introductory chapter Price
Waterhouse & Co. consultant math
ematician Peter F. Wade defines OR
as the formulation
a business
problem in mathematical terms so
that a range of alternative courses
of action can be evaluated. He illus
trates the design of a mathematical
model with two simple examples.
He also reviews the need for OR,
its history, its relation to such tech
niques
statistical quality control,
and its limitations.

In subsequent chapters other au
thors discuss the application of OR
to inventory control, production
planning, marketing, distribution,
servicing, and process development
and control; suggest when and how
the smaller company can use it;
and explain what it means to the
accountant.
Because operations research is
time-consuming, complex, and cost
ly, it should not be applied indis
criminately, Mr. Wade cautions. As
a rule of thumb, he suggests, OR is
appropriate for problems with one
or more of the following character
istics:
The operation is large and com-
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plex. Two or more departments
with conflicting objectives are in
volved. There are a large number
of factors to consider. Uncertainty
plays an important role (making
statistical methods of analysis and
forecasting applicable). The prob
lem is a continuing one with ever
changing conditions.
Business reaction to OR has been
mixed, Mr. Wade notes. The major
obstacle to wider application of
these techniques is the difficulty
executives and OR men have com
municating with each other.
That difficulty has been largely
overcome in this volume. Its authors
do not offer any new material, but
no accountant or businessman
should have any difficulty under
standing what they say. An eight
page glossary of terms used in sta
tistics and OR should be particularly
useful as a basis for further reading
in the field.
Research and Development:
Planning and Control by Dr.
Raymond illers, Financial Exec

utives Research Foundation, New
York, 1964, 185 pages, $10.50.
This brief but valuable volume
provides
concise review of the
management practices that a group
of successful companies have found
most helpful in controlling research
and development, together with the
authors suggestions for improving
them still further.

Approximately 3% of
S. Gross
National Product (or close to $16
billion) is now being spent on re
search and development. R&D ex
penses related to a single product
may vary from 1% to 25% of its sales
and may even exceed 25% of sales
in the early years.
Sums like these should not be
spent casually. Yet a high degree
of risk that no marketable product
will result is inherent in the nature
of research. This fact, combined
with the inability of the typical
businessman to understand scien
tists and their work, makes R&D one
the most difficult industrial pro
cesses to control.
That does not mean, however,

that research cannot be controlled
at all. As this book demonstrates,
a number of companies are doing a
creditable job of it. And many of
the methods they use are readily
adaptable to others’ use.
This report is the outcome of a
study sponsored by the Financial
Executives Research Foundation
and the Industrial Research Insti
tute. Dr. Raymond Villers, of the
consulting firm of Rautenstrauch
and Villers, interviewed financial,
research, and general management
executives of 36 large- and middle
sized companies and institutions to
learn the techniques they have
found most effective in financial
management of research and devel
opment.
The results are presented in chap
ters dealing with organization,
budgeting, project selection, sched
uling, budgetary control, follow-up,
and long-range evaluation. The de
scriptions are illustrated with sam
ples of forms used in the companies
surveyed for evaluation of research
proposals, personnel time reports,
project status reviews, and postcom
pletion audits. Because of the grow
ing use of PERT (Project Evalua
tion Review Technique) and CPM
(Critical Path Method) in research
scheduling, these techniques (along
with Gantt charts) are discussed in
some detail.
In the last part of the report Dr.
Villers offers suggestions for opti
mizing R&D, emphasizing the im
portance of financial and market
analysis and of effective use of re
search administration and other
specialized functions. He devotes a
whole chapter to ways of keeping
research personnel happily produc
tive, including giving them time to
pursue their own research interests
and providing a double ladder for
advancement. The final chapter, a
review of R&D planning and con
trol in The Synthetic Company, is
an attempt to synthesize all the
findings in the form of a hypotheti
cal case study of an optimum sys
tem.
The trend toward improved man
agement of R&D has just begun, Dr.
Villers points out. More progress is
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likely to be made in the next few
years. In the meanwhile, the infor
mation provided in this report
should be helpful to the executive
who is working on the problem of
how to control the research effort in
his own company.

MAGAZINES
Project Evaluation and the Man
agerial Limit by F. K. W
,

The Journal of Business, April 1964,
pp. 179-85.
The article indicates that for the
successful, well established corpora
tion, the critical factor limiting ex
pansion is a managerial limit rather
than an availability of funds limit or
a shortage of investment opportuni
ties limit. It is suggested that the
aim should be to utilize a quantita
tive measurement basis rather than
qualitative evaluation for selecting
expansion projects.

With maximization of profits as
the objectives of businesses, empha
sis in the article is given to the criti
cal factors which effectively limit in
vestment projects. The criteria
which have been used to govern
the selection of investment projects
—ranking projects according to their
prospective rates of return, or rank
ing projects based on the present
value of expected cash flows—as
sume that the critical factors are the
availability of funds or the shortage
of investment opportunities. The
writer develops the thesis that for
a large class of firms—the diversified
corporations with excellent profit
records and aggressive manage
ments—these factors are not the criti
cal ones limiting expansion. Thus the
use of simple financial criteria, as
noted above, will not lead to an
optimal investment policy.
It is suggested for this large class
of firms that the critical factor must
be sought within the corporation it
self. The possible critical factors for
expansion projects are developed
and include the following: (1)
availability of managerial services
63
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within the corporation, and (2) the
ability of top management to accept
additional responsibility. The first
factor is usually critical over par
ticular periods whereas the second
factor is critical in the long run.
The availability of managerial ser
vices within the corporation is gov
erned by the rate at which the man
agerial group can be expanded, and
this in turn is limited by the nature
of the training process for execu
X X
. Consequently,
of a given
for
of
as
period
of time, the amount of proj
ect work
2000 that the company may
undertake is dependent on the size
of the management team that will
be available to plan, approve, and
manage the projects.
The ability of top management
to accept additional responsibility
depends on what is called the “time
span capacity.” The burden of re
sponsibility of top management is
closely related to the time interval
between the time when a decision
is made and the point when the con
sequences of that decision become
apparent. The executive, during this
interval, bears the uncertainty
how the particular decision will turn
out and, at the same time, must go
on making other decisions without
having the knowledge of the out
come of those decisions already
made. As a business grows in size,
the top executives must operate
further ahead in the future. The
ability to tolerate such burdens of
uncertainty is the “time-span ca
pacity.” Thus, in the long run it
will be the time-span capacity of
the individuals in charge of the
company which will determine its
growth.
Returning to the criteria for selec
tion of projects, the writer quanti
fies the capital-budgeting problem
(which involves a form of maximi
zation of a variable with respect to
a limiting factor) in its simplest
form by representing all business
opportunities in terms
symbols,
pairs of variables (xi, yi), “where
yi is a measure of the contribution
which the ith project would make
to some maximand Y, and xi is the
quantity of some scarce factor X
which the ith project would absorb
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or consume. Then, if the supply of
limits the volume of projects that
can be undertaken, the ratio yi/xi
will represent the ‘index of merit’ of
the ith project.” This implies that
“Y will be maximized with respect
to the limiting factor
if projects
are chosen for implementation in
the order indicated by this ratio,
until the supply of is exhausted.”
The index of merit of the project
thatdjust fails
 to qualify in the capi
tal budget will reveal the opportun
ity cost of the factor X, expressed
in units of the maximand Y per unit
of X.
The writer then utilizes the index
of merit criterion in order to mea
sure the relevant critical factors—
funds, investment opportunities, and
available managerial services. The
managerial limit with the time-span
capacity as a critical factor appears
extremely difficult to quantify. As
a result, the writer suggests that
where this factor is the critical one,
projects adding little to top man
agement responsibility are to be
preferred. In general, the order of
investment projects starting with
those which add the least burden
to top executives down to those
which add the greatest burden in
clude:

1. Cost-reduction projects
2. Revenue-maintaining projects
3. Revenue-increasing projects
The article presents a convincing
discussion of the existence of man
agerial limits, in certain situations,
the critical factors of expansion
projects. The author’s method of
evaluation of such projects may
provide the basis for more concise
analysis of expansion projects, as
opposed to replacement projects.
Arden Trine
University of Illinois
The Computers of Tomorrow by

Martin Greenberger, The Atlantic
Monthly, May 1964.
In this popularized preview of an
automatic world to come, a Massa
chusetts Institute of Technology fac
ulty member looks ahead to the day

of central station computer utility
service.

By
a. . on line interactive
computer service, provided commer
cially by an information utility, may
be as commonplace as telephone
service is today. That is Mr. Greenberger’s forecast.
Computers still have a long way
to go before a customer can use
them as easily as he can flip on a
power switch. There still are few
special purpose terminals compa
rable to the multitude of electrical
appliances available. The two-way
dialogue and information feedback
required of on line computer com
putation differ greatly from the one
way transmission of electricity.
The high cost of capital equip
ment, the wastefulness inherent in
duplication of communications net
works, and the magnitude of pro
graming investment required will
probably tip the scales in favor of
organizing the information utility as
a regulated monopoly, Mr. Green
berger concludes.
Information utility service, wheth
er public or private, would revolu
tionize many businesses. If retailers,
for example, had input-output ter
minals linked to a central electronic
information exchange, each could
make instantaneous credit checks
and offer customers universal credit
cards. Such a system would all but
eliminate the need for currency,
checks, cash registers, sales slips.
If insurance actuarial figures were
stored in a central computer, poli
cies could be custom-tailored to
each prospect’s needs and altered
let him trade up and down with
changing circumstances. Premium
rates could vary with the company’s
changing inventory of policies and
insureds without prohibitive risk.
Mr. Greenberger outlines a vari
ety of other applications, ranging
from computer-managed securities
markets (eliminating the floor spe
cialist) to centralized control of
highway traffic and centralized files
of economic and market research
data. Most of them sound plausible;
some are products of trends that are
already under way.
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